This study amid to investigate the effect of using sugar beet pulp (SBP) untreated or treated with biological treatments to replace about 30% of common concentrate feed mixture of goat diets. In vitro experiment was carried out to study the effect of control, treated and untreated SBP on nutrients disappearance. Experimental diets included T1: Concentrate feed mixture (CFM) + Berseem hay (BH) (control). T2: CFM + untreated SBP + BH. T3: CFM + SBP treated with Sacharomyces cerevisiae + BH. T4: CFM + SBP treated with Clostridium cellulovorans + BH. T5: CFM + SBP treated with Trichoderma harzianum + BH. Thirty five female Barki goats (about 4 years old and weighing 30±1.5 kg) were randomly divided into five groups fed the experimental diets. The experimental period lasted 270 day to study the effect treatments on goat doe performance during pregnancy and lactation stages and their kids performance until weaning. A digestibility trial was carried out at the third month of pregnancy. The results revealed that biological treatments significantly (P≤0.05) increased body weight and feed intake. Also, biological treatments significantly (P≤0.05) improved chemical composition, digestibility coefficients, nitrogen balance, water balance, rumen fermentations, milk yield and composition, birth and weaning weight. It could be concluded that, inclusion of untreated or biologically treated SBP to replace 30% of common concentrate feed mixture of during pregnancy and lactation stages had remarkable improved influence on goat performance.
INTRODUCTION
In Egypt, there is an acute shortage of conventional feedstuffs for feeding livestock. The big feed gap between the requirements and the available sources forced the planners and nutritionists to look for nonconventional resources which had no competition with human such as agricultural, agro-industrial and organic wastes. Encouraging results obtained from using by-products in animal diets could help in reducing the shortage of animal feeds and subsequently increase milk and meat production. However, the nutritive value of the agricultural by-products like sugar beet pulp can be enhanced through their biological treatment and this way can play an important role to meet nutrient requirements of the animals. In the recent years, cultivation of sugar beet in Egypt increased because its water requirement is less than sugar cane. Therefore, the quantity of sugar beet pulp (SBP) also increased now and in the future. Agriculture Economics (2000) reported that the quantity of SBP in Egypt was 173326 ton, could supply 155993 ton of dry matter, 113150 ton of TDN and 6708 ton of DCP. Now the annual amounts of SBP about 385686 ton (Statistics of Ministry of Agriculture, 2011).
Several authors concluded that although 85% of the nitrogenous substances of dried SBP are presented in the form of true protein, its digestibility is lower than that of maize or barley grains (Boucque et al. 1976 ). The impact of feeding dried SBP on rumen fermentation was investigated by many invistigators (Chikunya et al. 1996; Molina et al. 2000 and Aziz, 2014) , however, the results did not show clear trend and they were contradictory. On the other hand, the effect of feeding SBP on microbial population in rumen, and yield and composition of milk was poorly studied. Therefore, the present study aims to improve the nutrient value of SBP using biological treatments to replace a part of concentrates and evaluate the effect of these treatments on goat performance during pregnancy and lactation stages. Also, nutrient disappearance and digestibility, rumen fermentation, milk yield and composition and blood composition were studied as affected by treatments.
MATERIALS AND METHODS
The experimental work was carried out at Goat Research Unit of the Department of Animal Production at El-Noubaria Experimental Farm, National Research Centre, Noubaria, Egypt.
In vitro experiment:
This experiment was designed to study the effect of control, untreated and biologically treated SBP (yeast, bacteria and fungi) on in vitro nutrient disappearance. Five experiments were carried out as follow:
T1: Concentrate feed mixture (CFM) + Berseem hay (BH, control) . T2: CFM + untreated SBP + BH. T3: CFM + SBP treated with Sacharomyces cerevisiae + BH. T4: CFM + SBP treated with Clostridium cellulovorans + BH. T5: CFM + SBP treated with Trichoderma harzianum + BH. Ratio of CFM to SBP and BH was 40:30:30% in all treatments.
Ruminal contents were collected, two hours post feeding from seven male goats fed CFM and good quality berseem hay. Collected rumen liquid was kept warm in plastic Jug (35-37 ºC), strained through two layers of cheese cloth and mixed with urea-buffer under the lab conditions for in vitro studies. The ruminal fluid was incubated with the samples of the five treatments, two tubes as replicates for each sample were incubated for 24 hours to estimate disappearance of dry matter, organic matter and other nutrients according to the methods described by Terry et al. (1969) , modified by Norris (1976) .
Pregnancy, digestibility and lactation trials:
Three experiments lasted for 270 days (a month before mating, pregnancy, lactation and weaning). The objective of this experiment was to study the effect of feeding control, untreated and treated SBP with yeast or bacteria or fungi on goat does performance during pregnancy. Does were fed on the experimental diets for one month before being pregnant and also during pregnancy and lactation. Thirty five female Barki goats (about 4 years old and 30±1.5 kg live body weight) were randomly divided into five groups of 7 animals in each.
At the third month of pregnancy, a digestibility trial was carried out to study the effect of feeding the experimental diets on digestibility coefficients, rumen fermentation parameters, protozoal count, and some blood constituents. Four goats from each group were placed in metabolic cages, weighed at the start and the end of the trial. The trial lasted for 20 days from which the first 15 days were considered as an adaptation and preliminary period, followed by 5 days as collection period. Over the collection period, daily amount of feed consumed, residuals, feces, urine and drinking water were estimated for each animal.
After parturition, goats were fed on the same treatments until the weaning at 12 th week to study the effect of treatments on milk yield and composition and kids performance. The biological treatments:
Sacharomyces cerevisiae, Clostridium cellulovorans and Trichoderma harzianum, were obtained from the Microbial Genetic Department, National Research Center, Dokki, Cairo, Egypt. The microorganisms were maintained on agar medium composed of (g/l) yeast extract, 3.0; malt extract, 30; peptone, 5.0; sucrose 20 and agar 20. Spore suspension of microorganisms was prepared and used to inoculate a sterilized liquid medium containing (g/l) 4% molasses, 0.4% urea, 0.2% KH 2 PO 4 and 0.03 Mg SO 4 .7H 2 O and incubated for 7 days.
Air-dried SBP moistened for 60% was treated with biological treatments at a ratio of 150 ml media to 100 kg ration plus 10% molasses from the dry matter. The treated SBP was put on plastic sheets (150 × 225 cm) and incubated in a room (3×3 meters) maintained at 27-30 ºC for 7 days. Moisture was kept at 60%. After the incubation period, the fermented SBP was air dried to 6% moisture then packed and stored.
Proximate chemical analysis:
The proximate chemical analysis of diet samples was carried out according to the A.O. A.C. (1990) for to determine of DM, CP, CF, EE and NFE. However, percentages of NDF, ADF and ADL were determined according to the procedures of Van Soest et al. (1991) . Percentages of cellulose and hemicelluloses were calculated by the difference between NDF and ADF for hemicelluloses, ADF and ADL for cellulose.
Rumen liquor parameters:
Rumen liquor samples were obtained at 0, 4 and 8 hours post feeding. Ruminal pH was immediately measured with pH meter, while concentrations of ammonia nitrogen, total nitrogen and non-protein nitrogen were determined by the modified semi-micro-kjeldahl digestion method according to A.O.A.C (1990) . Concentration of true protein nitrogen was calculated by subtracting. Concentration of total volatile fatty acids (TVFAs) was determined according to Warner (1964) . Amount of ruminal microbial protein was estimated as described by Makkar et al. (1982) .
For classification and determination of ruminal ciliate protozoal count, the filtered rumen liquor were collected at 0, 4 and 8 hours post feeding and stained with 4 times volume of methyl-green formalin saline solution as described by Ogimoto and Imai (1981) , then stoked in dark place until examination. After gentle mixing of fixed rumen liquor samples, one drop was poured on hemocytometer slide, covered with a cover slip and examined under a light microscope for identification of genera and species according to the description published by Dehority (1993) .
Blood sampling:
Goats from each treatment were used to obtain 12 ml blood from the jugular vein at zero and 4 hours post-feeding. Blood samples were left to coagulate at room temperature, then centrifuged at 4000 rpm for 15 min to separate serum, which was kept frozen at -20 ºC till determination of concentration of total proteins (using electronic apparatus), albumin (Doumas and Biggs,1971) , globulin (by subtracting) and urea (Patton and Crouch, 1977) . Also, activity of aspartate aminotransferase (AST) and alanin aminotransferase (ALT) was determined in blood serum (Reitman and Frankel 1957) .
Sampling and analysis of milk:
Goats were milked twice a day at 8.00 a.m. and 5.00 p.m. during the last three days of each month of lactation period. Milk yield was recorded and milk samples were immediately taken from each animal after morning and evening milkings to chemical analysis. The sample of each animal represented a mixed sample of constant percentage of the morning and evening yield. Milk samples were analyzed for total solids, fat, total protein lactose and ash by Bentley 150 infrared milk analyzer (Bentley Instruments, Chaska, MN, USA) according to A.O.A.C. (1990) procedures. Solids-not-fat (SNF) was calculated by subtracting fat from total solids percentage. Fat corrected milk (4% fat) was calculated by using the following equation according to Gaines (1928) : FCM = 0.4M+ 15 F, Where: M= milk yield (g) and F= fat yield (g).
Statistical analysis:
Data were statistically analyzed according to statistical analysis system of SAS (2000) . Data of nutrient disappearance, digestibility coefficients, nitrogen balance and water balance were analyzed by one-way analysis and the model was:
The used design for rumen fermentations, blood samples, body weight, feed intake and milk samples was two-way analysis and the following model was used:
Y ij = µ + T i + I j + TI ij + e ij . Where: Y ij = experimental observation, µ = general mean, T i = effect of treatment (i =1:5), I j = effect of sampling time (j=0, 4, 6) TI ij = effect of interaction between treatment and sampling time. e ij = experimental error. The significant differences among means was carried out by using Duncan's multiple test (Duncan, 1955) .
RESULTS AND DISCUSSION

Chemical composition and cell wall constituents:
Data represented in Table ( 1) showed that biological treatments of SBP enhanced chemical composition and cell wall constituents as compared to untreated SBP and control. In this respect, T3, T4 and T5 increased DM and CP compared with T1 (control) and T2 (untreated). The highest DM was for T3, while the lowest one was for T2. The highest CP content was for T3, followed by T5 and T4, respectively. While, the lowest CP content was for T2 and T1. Also, contents of OM, EE and NFE were higher in treated diets than untreated diet, although they were less than that of control diet. Treatment of SBP with yeast, bacteria and fungi decreased contents of CF, NDF, ADF, ADL, cellulose and hemicelluloses as compared to untreated diet (T2), although they were more than control group (T1). The lowest values were for T3, followed by T5 and T4, while the highest values were for T2.
Data of untreated SBP are in agreement with the results reported by El-Ashry et al. (2000) , Saleh et al. (2001) and Talha et al. (2002) . Similar results were obtained by Abedo et al. (2005) , who found that treating SBP with Trichoderma ressei increased the CP content from 9.94 to 19.37%, while it decreased NDF and hemicellulose. Also, Aziz (2014) reported that biological treatment of SBP with Sacharomyces cerevisiae, Cellulomonas cellulasea and Trichoderma viride individual or combined led to increase CP content and decreased CF and OM contents. 
In vitro experiment: Nutrient disappearance:
Data presented in Table ( 2) revealed significant (P≤0.05) effect of treatment on in vitro of disappearance of all nutrients and cell wall constituents (NDF, ADF, ADL, cellulose and hemicellulose). Yeast treatment (T3) showed the highest values of nutrient disappearance, followed by fungal treatment (T5) and bacterial treatment (T4), respectively, while the lowest values were for untreated diet (T2) and control (T1) diets. However, there was no significant difference between T4 and control (T1) diets in the disappearance values of CF, ADL and hemicellulose.
Similar results were obtained by Aziz (2014) , who found an increase in nutrient disappearance and cell wall constituents in vitro in treated SBP with fungi, bacterial, yeast or yeast combined with fungi or bacteria. The best disappearance values were obtained for yeast combined with fungi. 
Pregnancy trial: Body weight and feed intake:
Data in Table ( 3) showed insignificant effect of treatment on body weight before breeding, however diet containing biologically treated SBP significantly (P≤0.05) increased body weight of goats during early and late pregnancy stages. At early pregnancy stage, T3 had the highest body weight, although the differences between T4, T5 and T1 were not significant (P≤0.05 while the lowest weights were for untreated SBP (T2). At late pregnancy stage, there was no significant among the three biological treatments T3, T4, T5, but they were significantly (P≤0.05) higher than T2 and T1. Overall mean of live body weight was the highest in T3 (36.05 kg), followed by T4 (35.93 kg) and T5 (35.89 kg) with no significant difference, while untreated group (T2) had the lowest body weight (35.07 kg), followed by control group (35.57 kg). Data also showed significant (P≤0.05) difference among treatments in total weight gain, being the highest in all treated groups with no significant (P≤0.05) difference, followed by control group then T2; the values were 10. 38, 10.32, 10.25, 9.62 and 9 .07 kg/h for T3, T4, T5, T2 and T1, respectively. These results indicated better nutritional management prevailed during different physiological stages, proving that biologically treated SBP have potentiality to incorporate into feed mixture for ruminant.
Similar results were obtained by El-Shabrawy et al. (2012) , who reported that addition of Sacharomyces cerevisiae to ration contained berseem hay and concentrate feed mixture increased body weight gain (g/h/d) of growing calves as compared to controls. Also, El-Bana et al. (2014) found that body weight and total gain increased in Barki lambs fed sugar beet pulp untreated or treated with fibrolytic enzymes. Table ( 3) indicated significant (P≤0.05) increase in feed intake (g/h/d, g/kg BW and g/ kg BW 0.75 ) of goat does as affected by biological SBP treatments, being more than untreated SBP and control groups. At early pregnancy stage, T3 had the highest (P≤0.05) feed intake (g/h/d), followed by T4 and T1 with no significant (P≤0.05) difference, followed by T5 and T2. At late pregnancy stage, there was no significant (P≤0.05) differences in feed intake between each of T4 and T3, as well as between T1 and T5, while T2 was the lowest one.
Results presented in
Overall mean of feed intake was affected significantly (P≤0.05) by biological treatments, being the highest for yeast treatment (T3), followed by bacteria treatment (T4), fungi treatment (T5), control group (T1) and untreated SBP (T2), respectively. The values were 1456.68, 1448.17, 1442.71, and 1384.75 g/h/d, respectively. The overall mean of pregnancy stages indicated that feed intake significantly (P≤0.05) increased in late pregnancy stage more than early pregnancy stage and before breeding. Generally the present result is accompanied with an increase in body weight. These results are in agreement with those obtained by Kholif et al. (2005) and Aziz (2009) , who reported that biological treatments slightly increased DMI. While, Aziz (2014) found different results when fed biologically treated SBP diets were fed to adult sheep. The biological treatments decreased (P≤0.05) feed intake compared to untreated SBP and control groups although it increased body weight in adult sheep.
Digestibility trial: Digestibility coefficients and nutritive values:
Data in Table ( 4) indicated significant (P≤0.05) difference in digestibility coefficients of all nutrients, fiber fractions and nutritive values. It is of interest to observe that digestibility coefficients of treatments showed the same trend of in vitro nutrients disappearance. Biological SBP treatment in T3 significantly (P<0.05) increased DM, OM, EE, CP, CF, NFE, NDF, ADF, ADL, cellulose and hemicellulose digestibility coefficients more than other treatments, followed by T5 and T4, while the lowest digestibility coefficients were obtained for untreated SBP and control group. There was no significant (P≤0.05) difference among T4, control and T2 in digestibility coefficient of EE, and also between T4 and control group in NFE digestibility coefficient. There was no significant (P≤0.05) difference between control group (T1) and untreated group (T2) in the digestibility coefficients of DM, EE, CP, CF and hemicelluloses. These results indicated that the digestibility of untreated SBP in the rumen is good and near to the digestibility of concentrate and this means that partial replacement of concentrate by SBP had good benefits on animal nutrition.
The observed higher nutrient digestibilities as a result of yeast treatment could be related to the microbial activities which solubilizing of carbohydrate esters of phenolic monomers in the cell wall (Khampa et al. 2009 ).
Data also showed significant (P≤0.05) difference in nutritive values among the experimental groups, being the highest as TDN (g/h/d, g/kg BW, g/kg BW 0.75 and % of DMI) for yeast group (T3), followed by control group, while the difference between T5 and T4 was slight, and the lowest values were for untreated group (T2). The values were 88.90, 88.55, 87.41, 86.93 and 81.42% as TDN of DMI for T3, T1, T5, T4 and T2, respectively. Nutritive values as DCP (g/h/d, g/kg BW, g/kg BW 0.75 and % of DMI) had different trend from TDN as that all biological treatments significantly (P≤0.05) increased the values of DCP more than control and untreated SBP, T3 followed by T5 then T4 had the highest (P≤0.05) values of DCP (g/h/d, g/kg BW, g/kg BW 0.75 and % of DMI), while, untreated SBP (T2) had the lowest (P≤0.05) values followed by control (T1), being 92. 15, 86.19, 84.68, 80.32 and 78.40 DCP % of DMI, respectively.
These results of nutritive values indicated that biological treatments increased TDN and DCP and this reflected the values of nutrient digestibility for rations which indicated that biological treatments were more efficient in digestibility of nutrients compared with control and untreated SBP. In accordance with the present results, Hassan et al. (2005) reported improvement in nutritive values, which are associated with the increased digestion in fibrous materials particularly hemicellulose in addition to the increased bacterial digestion of cell wall content. Also, Allam et al., (2006) reported that treated SBP with Trichoderma viride and Sacharomyces cerevisiae increased DM, OM, CF and fiber fraction (NDF, ADF, cellulose and ADL) digestibility, while CP and EE digestibility was not significantly differed. Gaafar et al. (2009) found that the digestibilities of CP,CF, DM, OM, EE and total digestible nutrients (TDN) values increased significantly (P≤0.05) with yeast treatment in lactating buffaloes. Moreover, El-Shabrawy et al. (2012) reported an increase in DM and CP digestbilities, nutritive values as TDN and DCP with Sacharomyces cerevisiae treatment more than control group in growing calves fed berseem hay and concentrate feed mixture. Also, Kassab and Mohammed (2013) indicated that dried yeast treatment with 4 and 8 g/h/d improved digestibility coefficients of DM, OM, EE, CP, CF and NFE, and also improved nutritive values as TDN and DCP. Also, Aziz (2014) found an increase in biologically treated SBP with fungi, bacterial, yeast or yeast combined with fungi or bacteria. Treatment with combined of Sacharomyces cerevisiae and Trichoderma viride was more efficient in digestibility coefficient of nutrients and nutritive values (TDN and DCP). On the other hand, Boguhn (2009) found that digestibility coefficient did not differ among treatments when SBP was inclusion in maize based rations for dairy cows. Finaly, El-Bana et al.
(2014) reported non significant difference in digestibility coefficient among experimental groups when fed SBP untreated or treated with fibrolytic enzymes for lambs.
Nitrogen balance:
Data in Table ( 5) showed that biological treatments increased (P≤0.05) nitrogen intake (NI) and digested nitrogen (DN) values more than control and untreated SBP groups. In this respect, T3 had the highest (P≤0.05) values of NI and DN (g/h/d, g/kg BW and g/kg BW 0.75 ) followed by T5 and T4, while the lowest values were for untreated group (T2) and control, being 92. 15, 86.19, 84.68, 80 .32 and 78.40 g DN/h/d for T3, T5, T4, T1 and T2, respectively. There was a significant difference among treatments for fecal nitrogen excretion. The highest values (P<0.05) were recorded for bacterial treatment (T4), followed by control (T1), while the lowest (P≤0.05) values were for yeast treatment (T3). Values of fungal treatment (T5) and untreated SBP (T2) were nearly similar. On the other hand, biological treatments decreased (P≤0.05) percentage of fecal N excretion NI and the lowest (P≤0.05) value was for T3, followed by T5 and T3, while the highest (P≤0.05) value was for untreated SBP (T2), followed by control group (T1). Also, biological treatments decreased (P≤0.05) urinary N more than control and untreated group. The lowest (P≤0.05) value was for T3, followed by T5 and T4 with no significant (P≤0.05) difference between them, while the highest (P≤0.05) urinary N was for untreated (T2), followed by control group (T1) with no significant (P≤0.05) difference between them. It is clear that untreated SBP and control group had the highest (P≤0.05) fecal and urinary nitrogen excretion, because they had the highest (P≤0.05) total nitrogen excretion values among all treatments, being 51.34 and 43.83% of NI, respectively. While, the lowest (P≤0.05) total N excretion was for T3, followed by T4 and T5, being 21.30, 32.07 and 30.10, respectively.
These results reflected in an increase (P≤0.05) in nitrogen balance (g/h/d, g/kg BW, g/kg BW 0.75 ,% of NI and % of DN) in all treatments as compared to untreated SBP and control group, being the highest (P≤0.05) for T3, followed by T5 and T4 without significant difference between them, while untreated SBP had the lowest (P≤0.05) value, followed by control group, being 78. 69, 69.89, 67.92, 56.16 and 48.65% of NI for T3, T5, T4, T1 and T2, respectively.
The improvement observed in nitrogen balance by biological treatments was a result of less nitrogen excretion or may be related to increasing rumen fermentation. Similar results were obtained by Allam et al. (2006) and Aziz (2009) , who found an increase in nitrogen balance and NB/IN by treating SBP with Trichoderma viride and Sacharomyces cerevisiae. Also, Aziz (2014) found an increase in nitrogen balance by biologically treatment of SBP with fungi, bacterial, yeast or yeast combined with fungi or bacteria.
Water balance:
Data in Table ( 6) showed significant (P≤0.05) difference in free drinking water and total water intake (ml/h/d or ml/Kg W 0.82 ) between control (the highest values) and T3 (the lowest values), while the differences among T2, T4 and T5 were not significant (P≤0.05), but did not differed significantly from control and T3. Results showed that the biological treatments decreased combined water (ml/h/d or ml/Kg W 0.82 ) especially T3, followed by T5 and T4 with no significant (P≤0.05) difference between them, while untreated SBP had the lowest (P≤0.05) combined water, followed by control group. Metabolic water (ml/h/d or ml/Kg W 0.82 ) was the highest in T3, followed by control group, then T5 and T4, while the lowest (P≤0.05) value was for untreated SBP.
Urinary, fecal and total water execration showed the same trend, being the highest (P≤0.05) in T2, followed by control group (T1), while biological treatments had the lowest (P≤0.05) values, although the difference among treatments was not significant (P≤0.05), being the lowest in T3. The difference among treatments in water balance was not significant (P≤0.05), although the data of water balance (% of intake) showed significant (P≤0.05) difference as that T3 had the highest (P≤0.05) water balance and untreated group (T2) had the lowest value, the difference among T5, T4 and control group was not significant (P≤0.05). The values were 89. 69, 89.11, 88.83, 87 .00 and 85.94 for T3, T5, T4, T1 and T2, respectively. In agreement with the present results, Fayed et al. (2008) and Aziz (2009) found that biological treatments improved water balance (ml/h/d) more than control and untreated group. Also, Aziz (2014) found an improvement in water balance with SBP biologically treated with fungi, bacterial, yeast or yeast combined with fungi or bacteria.
Rumen parameters: Ruminal pH, concentration of VFAs and molar proportion of individual VFAs:
Data in Table (7) showed that biological treatments decreased (P≤0.05) ruminal pH values as compared to control and untreated group, being the lowest (P≤0.05) for T3 (6048) during different sampling times, followed by T5 (6.60) and T4 (6.64) with no significant difference between them. Control group (T1) had the highest (P≤0.05) ruminal pH value, followed by untreated SBP (T2). Overall mean of ruminal pH at the different sampling times clearly showed the highest value per-feeding (7.19), then it showed a significant (P≤0.05) decrease 4 h post-feeding (6.34), then increased with progressed time 8 h post-feeding (6.56). The trend of change in ruminal pH may be related to ruminal fermentation process by rumen microorganisms. The present results are in agreement with those obtained by El-Ashry et al. (1997) , who reported that the minimum pH values were observed 3 h postfeeding with fungal (P. funiculisms) treated rice straw.
In addition, data indicated significant (P≤0.05) increase in total VFAs concentration, as that by biological treatments more than untreated SBP and control groups, T3 came in the first class (9.39 mEquiv./100 ml), followed by T5 (9.10 mEquiv./100 ml) and T4 (8.99 mEquiv./100 ml) with no significant (P<0.05) difference between them, while the lowest value was recorded for untreated group (7.74 mEquiv./100 ml) and control group (7.97 mEquiv./100 ml) with no significant (P≤0.05) difference between them.
The present results are in agreement with those obtained by El-Ashry et al. (1997) reported that the maximum concentration of total VFAs was observed 3 h post-feeding. Also, Kholif et al. (2005) showed that values of ruminal total VFAs increased significantly (P<0.05) with dietary treatment of Trichoderma viride, followed by Saccharomyces cerevisiae compared with untreated control. El-Shabrawy et al. (2012) reported that pH values and total VFAs concentrations were significantly (P≤0.05) higher at all sampling times (0, 3 and 6 h post feeding) with growing crossbread Frisian male calves fed supplemented ration by Sacharomyces cerevisiae. Data indicated that biological treatments significantly (P≤0.05) increased molar percentage of acetic, propionic and butyric more than control and untreated SBP, being significantly (P<0.05) higher in T3 than in T5 and T4 for acetic, propionic and butyric, although the difference betweenT5 and T4 was not significant for acetic value, while the lowest values were recorded for untreated SBP (T2) and control group (T1), although the difference between them was not significant for butyric value. Overall mean of total VFAs concentration and molar proportions of acetic, propionic and butyric at different sampling times clearly showed that the lowest value per-feeding then showed a significant increase (P≤0.05) to reach the highest value 4 h post-feeding then it showed decrease with progressed time 8 h post-feeding.
It is of interest to show that the trend of change in total VFAs concentration was differed from ruminal pH values, as that total VFAs increased with decreasing pH value at different sampling times. Fouad (1991) concluded that the ruminal pH value in general decreased with increasing the total VFAs concentration in lamb rumen. The reduction in ruminal pH values by increasing total VFAs concentration in biologically supplemented goat groups may be due to the fermentation process of feed or increase in cellulolytic ruminal bacterial numbers (Dawson et al. 1990) .
As for the acetic to propionic ratio, the values showed significant decrease (P≤0.05) in biological treatments more than untreated and control groups. Untreated SBP (T2) had the highest (P≤0.05) value, followed by control group (T1), while the lowest (P≤0.05) value was recorded for T3, followed T5 and T4, although the difference between each of T4 and T5 or between T4 and control group was slight. Overall mean of acetic /propionic ratio at different sampling times showed the same trend of ruminal pH.
The present results are in agreement with those obtained by Aziz (2014) , who reported that biological treatment of SBP with fungi, bacteria, yeast or yeast combined with fungi or bacteria decreased (P≤0.05) ruminal pH values, increased (P≤0.05) total VFAs concentration and molar proportions of acetic, propionic and butyric more than untreated SBP and control, especially treatment with combined of Sacharomyces cerevisiae and Trichoderma viride. On the other hand, El-Shabrawy et al. (2012) reported non significant (P≤0.05) difference in molar proportions of acetic, propionic, isobutyric and butyric acids between group fed control ration and group fed control ration supplemented with Sacharomyces cerevisiae.
The present data indicated that biological treatments of SBP increased propionate production and decreased acetic /propionic ratio which also means an increase in propionate production, this increase in pregnancy period is favorable as that propionate acts a very important role as a major precursor of hepatic gluconeogensis also propionate is a major precursor of meet which in turn help in emperyo growth during pregnancy period. Total nitrogen, true protein nitrogen, non-protein nitrogen, ammonia nitrogen and microbial protein concentrations:
Data in Table ( 8) indicated that biological treatments significantly (P≤0.05) increased total nitrogen (TN), true protein (TP), non-protein nitrogen (NPN), ammonia nitrogen (NH3-N) and microbial protein (MP) concentrations more than control and untreated SBP. There were insignificant differences in TN and NPN among biological treatments (T3, T5 and T4). Also, there was no significant (P≤0.05) difference in NH3-N between T5 and T4. All parameters were the highest (P≤0.05) in T3, while, T2 had the lowest (P≤0.05) values among all treatments, although the difference between control and untreated SBP was not significant (P≤0.05) for true protein and NPN values.
The overall means of TN, TP, NPN, NH3-N and MP concentrations at different sampling times showed the lowest (P≤0.05) values per-feeding, then significantly (P≤0.05) increased to reach the highest values 4 h post-feeding, then decreased (P≤0.05) with progressed time of feeding 8 h post-feeding. Increasing TN, TP, NPN, NH3-N and MP concentrations may be due to the increase in CP content and decrease in fiber content, which led to the increase in digestibility coefficients of all nutrients, or may be due to the improvement in microbial population in the rumen which plays an important role in rumen fermentation. Coleman (1980) reported that an increased rumen NH3-N concentration is often associated with the presence of protozoa. Also, microbial protein plays an important role as it analyzed in the abomasum and small intestine by enzymes to produce free amino acids which absorbed in the small intestine and used by the animal in production of meet or milk (Aziz 2009 ). Moreover, Beever and Siddons (1986) reported that microbial protein synthesized in the rumen accounts for between 50 and 90% of the protein entering the small intestine in ruminants. All these increases are important for pregnancy and lactation periods to produce more milk.
In addition, the present results are supported by the results of El-Sayed et al. (2002) conducting a digestibility trial using Baladi goats fed cotton stalks supplemented with Trichoderma viride and/or yeast (S. cervevisiae); they found that ruminal NH3-N concentration, TN, NPN and TP nitrogen were significantly higher for goats fed biologically treated cotton stalks than control. Also, Kholif et al. (2005) indicated that values of rumen NPN increased significantly (P<0.05) with Trichoderma viride and Saccharomyces cerevisiae compared with control. Also, Aziz, (2014) reported that biological treatment of SBP with fungi, bacteria, yeast or yeast combined with fungi or bacteria increased (P≤0.05) TN, TP, NPN, NH3-N and MP more than untreated SBP and control. Moreover, many authors reported an improvement in rumen fermentation of animals by using biolobical treatments (Aziz 2004 (Aziz , 2009 El-Shabrawy et al. 2012; Kassab and Mohammed 2013) .
Ruminal ciliate protozoa:
Data in Table ( 9) represented the identification of ruminal ciliate protozoa species and their density in the rumen liquor during different sampling times. Seven genera of ruminal protozoa were identified in ruminal fluid of goats in this study. These generas (genus) are Entodinum spp., Epidinium ecaudatum, Diplodinum anisacanthum, Ophryoscolox spp., Polypolastron multivesiculatum, Isotrchia spp. and Dasytrachia rummantium. Results clearly showed that biological treatments significantly (P≤0.05) increased differential and total numbers of ruminal ciliate protozoa (x10 4 cell/ml rumen liquor) more than control and untreated SBP, except Isotrchia spp., which showed non significant (P≤0.05) difference among treatments. T3 increased (P≤0.05) number of Entodinum spp. and Dasytrachia spp. more than other treatments, while, T5 increased (P≤0.05) Epidinium spp., Diplodinum spp., Ophryoscolox spp. and Polyplastron spp., while T4 came in the third class of biological treatments. The least (P≤0.05) differential numbers of ruminal ciliate protozoa were for untreated SBP (T2), followed by control group (T1), although, there was non significant (P≤0.05) difference between T2 and T1 for the values of Epidinium spp., Ophryoscolox spp. Polyplastron spp. and Dasytrachia spp. It is clear that, Entodinum spp. was the highest number among all differential kinds of species, while, Diplodinum spp. was the lowest one. This result is in agreement with results obtained by Franzolin and Deharty (1996) , who observed that Entodinium constituted approximately 90% of the total protozoal numbers. Also, Ivan et al. (2000) reported that Entodinium was the most detrimental of ciliate protozoa species.
Data also showed significant (P≤0.05) difference in total number of ruminal ciliate protozoa, being the highest (P≤0.05) for T3, followed by T5 and T4, while, the lowest (P≤0.05) value was for untreated SBP followed by control, being 7.91, 7.91, 7.37, 7.01 and 6.88 for T3, T5, T4, T1 and T2 x10 4 cell/ml rumen liquor, respectively. Comparison among different sampling times indicated that protozoa counts showed higher count per-feeding, then decreased (P≤0.05) 4 h post feeding, then showed the highest (P≤0.05) count 8 h post-feeding.
The values obtained in this study are considered as normal level in rumen (Hungate, 1966) . It is of interest to show that the trend of change in protozoal counts at different sampling times is associated with the trend of change in ruminal pH value, as protozoal count is increased when ruminal pH value increased. The environment of rumen become more suitable for protozoa growth, and protozoal count decreased when ruminal pH value become more acidosis. Similar results were obtained by Aziz (2004 Aziz ( , 2009 , who reported that addition of Sacharomyces cerevisiae to diets increased count and density of ruminal protozoa more than control. Also, Kholif and Aziz (2014) indicated that ruminal protozoa numbers increased with rations treated with fibrolytic enzymes. Moreover, Aziz (2014) found that biological treatment of SBP with fungi, bacteria, yeast or yeast combined with fungi or bacteria increased total and differential numbers of ruminal protozoa more than untreated SBP and control, especially treatment with combined of Sacharomyces cerevisiae and Trichoderma viride.
Blood composition:
Data in Table ( 10) indicated that biological treatments significantly (P≤0.05) increased (P≤0.05) serum total proteins and albumin concentration (g/dl) more than control and untreated SBP. Although, the difference among biological treatments was not significant (P≤0.05), T3 had the highest (P≤0.05) values, followed by T5 and T4, while the lowest (P≤0.05) values were obtained for T2, followed by T1 with no significant (P≤0.05) difference between them. It was found that T4 and T1 came in the first class for globulin values (g/dl) with no significant difference (P≤0.05), while T2 followed by T3 and T5 came in the second class with no significant difference. Data also indicated that T3 followed by T5 had the highest (P≤0.05) albumin/globulin ratio with no significant difference (P≤0.05), while T4 and T1 followed by T2 had the lowest (P≤0.05) values with no significant difference (P≤0.05). Biological treatments decreased (P≤0.05) serum urea concentration (mg/dl) more than untreated SBP and control groups, but the difference among biological treatments was not significant (P≤0.05), also the difference between T2 and control groups was not significant (P≤0.05) which had the highest values. Biological treatments of SBP only in T3 significantly (P≤0.05) decreased activity of serum AST and ALT as compared to other treatments which had insignificant effect. As affected by sampling time, all blood parameters were higher (P≤0.05) 4 h post-feeding than pre-feeding values.
These results showed that biological treatments of SBP did not cause any lesions in liver and kidney functions.
It seems that blood parameters were in the normal physiological range with no adverse effect on health of goats during pregnancy. Similar results were obtained by Abel-Rahman (2010), Shabrawy et al. (2012) , Kassab and Mohammed (2013) and Hassan (2014) , who found that the mean values of blood metabolites were higher in treated animals with yeast. Also, Aziz (2014) reported that biological treatment of SBP with fungi, bacteria, yeast or yeast combined with fungi or bacteria increased (P≤0.05) serum total proteins, albumin and globulin, while, serum urea values, while AST and ALT activities decreased (P<0.05). On the other hand, El-Bana et al. (2014) indicated that the differences in all blood parameters except total proteins among groups fed SBP untreated or treated with fibrolytic enzymes were not significant.
Goat performance during pregnancy and lambing:
Data in Table ( 11) indicated insignificant effect of treatments on goats performance. Conception rate and lambing rate were 100% with no abortion or stillbirth cases found in all groups. Number of kids for each group was 8 kids that indicated one twining case for each group with twining rate of 14.29 %. No mortality cases were found after birth in goats kids. Lactation trial: Body weight and feed intake:-Data in Table ( 12) showed that during early lactation stage, control group and T4 had the highest (P≤0.05) body weight (kg) with no significant (P≤0.05) difference, while the lowest (P≤0.05) weights were for untreated SBP. During mid and late lactation stages, biological treatments increased (P≤0.05) body weight more than control and untreated SBP, being the highest (P≤0.05) in T3, while, T2 had the lowest (P≤0.05) weights. It is clear that, biological treatments increased (P≤0.05) body weight during all lactation stages more than control and USBP. Overall mean indicated that body weight increased (P≤0.05) by progressed time of lactation stages. Body weight change during lactation stages was higher in biological treatments more than control and untreated SBP, the highest (P≤0.05) was for T3, while, the lowest (P≤0.05) was for T2.
These results are supported by Aziz (2014) , who reported that biological treatment of SBP with fungi, bacteria, yeast or yeast combined with fungi or bacteria increased (P≤0.05) body weight.
Data also indicated significant (P≤0.05) difference in feed intakes (g/h/d, g/kg BW and g/ kg BW 0.75 ). Biological treatments increased (P≤0.05) feed intake more than untreated SBP and control groups. At early lactation stage, T3 significantly (P≤0.05) increased feed intake (g/h/d) followed by T4 then T5, while the lowest value was for untreated SBP, followed by control. At mid lactation stage, T3 had the highest (P≤0.05) intake (g/h/d), there was no significant (P≤0.05) among T4, T5 and control, while T2 showed the lowest intake. At late lactation stage, T3 came in the first class followed byT5, there was no significant (P≤0.05) difference between T4 and control group, while T2 had the lowest (P≤0.05) feed intake. Overall mean of treatments showed significant (P≤0.05) differences among treatments, T3 showed the highest feed intake (g/h/d), followed by T4, T5, T1, then T2. Overall mean of feed intake significantly (P≤0.05) increased by progressed stage of lactation, late lactation stage was more than mid lactation stage, while early lactation was the lowest value.
Similar results were obtained by El-Shabrawy et al. (2012), who found an increase (P≤0.05) in feed intake (kg/h) as DM, DCP and TDN with Sacharomyces cerevisiae treatment more than control ration which contained berseem hay and concentrate feed mixture. On the other hand, El-Bana et al. (2014) indicated that there was no significant difference in DM intake among groups fed SBP untreated or treated with fibrolytic enzymes.
Milk yield and composition:
Data in Table ( 13) indicated that milk yield, 4% fat corrected milk and milk composition (total solid, fat, solids not fat, total protein, lactose and Ash) were significantly (P≤0.05) higher for goats fed biologically treated SBP more than those fed control and untreated SBP. In this way, T3 had the highest (P≤0.05) milk yield and 4% fat corrected milk, followed by T5 and T4 with no significant difference, On the other hand, there was no significant difference between goats fed USBP and those fed control. It is clear that, milk yield, 4% fat corrected milk and milk composition significantly (P≤0.05) increased by progressed stage of lactation. Except fat, total protein and ash, it decreased by progressed stage of lactation. The decrease of milk fat content by progressed stage of lactation may be possibly attributed to the increase of milk yield by progressed stage of lactation, indicating a negative relationship between milk yield and milk fat percentage. In accordance with the present improvement in milk yield, Titi and Lubbadeh (2004) found that increased milk production may be attributed to improved nutrient digestion after enzyme supplementation by ewes and goats. Also, Zheng et al. (2000) reported that total solids in milk of biologically treated dairy cows tended to be higher reflecting the higher fat and protein yields.
Increased milk lactose content may be due to the improvements in feed digestibility, specifically, the increase in ruminally fermented OM, which resulted in a numerical downward shift in the ratio of acetate to propionate, would have increased delivery of glucogenic precursors to the mammary gland (Yang et al. 1999) . Similar results were obtained by Kholif et al. (2005) and Kholif and Aziz (2014) , who reported that biological treatments improved milk yield and composition. Moreover, Kassab and Mohammed (2013) indicated that dried yeast supplementation with 4 and 8 g/h/d increased daily milk yield, and percentages of total solids and protein of milk.
Kids performance:
Data presented in Table ( 14) showed that biological treatments increased (P≤0.05) birth weight, being the highest in T3, followed by T5 and T4 with no significant (P≤0.05) differences among them. Also, there were no significant (P≤0.05) differences among T5, T4, T2 and T1. The differences in body weight were significant (P≤0.05) during the first, second and third (weaning) month, being the highest (P≤0.05) in T3, while the difference between T2 and T1 was not significant. Data of growth rate showed the same trend of body weight during first, second month and weaning weight. These results of body weight and growth rate indicated that biological treatments were more efficient than control and untreated SBP. In agreement with the present results, El-Shabrawy et al. (2012) reported that addition of Sacharomyces cerevisiae to ration containing berseem hay and concentrate feed mixture increased body increased average daily gain by 33.34 % in growing calves. Also, Kassab and Mohammed (2013) indicated that dried yeast supplementation with 4 and 8 g/h/d increased weaning weight and daily gain of lambs. Moreover, El-Bana et al. (2014) found that body weight, total gain and daily gain increased in groups fed SBP untreated or treated with fibrolytic enzymes.
CONCLUSION
Biological treatments of SBP improved chemical composition, fiber fraction, nutrient digestibility coefficients, nitrogen balance, rumen fermentation, milk yield and milk composition. Therefore, the current study could be concluded that, inclusion of untreated or biologically treated SBP to replace 30% of common concentrate feed mixture of during pregnancy and lactation stages had remarkable improved influence on goat performance. 
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